Abstract. In this article we introduce the intuitionistic sequence spaces χ 3F
Introduction
Throughout w, Γ and Λ denote the classes of all, entire and analytic scalar valued single sequences, respectively.
We can represent triple sequences by matrix. In case of double sequences we write in the form of a square. In the case of a triple sequence it will be in the form of a box in three dimensional case.
Some initial work on double series is found in Apostol [1] and double sequence spaces is c 2018 Asia Pacific Journal of Mathematics found in Hardy [7] , Subramanian et al. [8] [9] [10] [11] [12] [13] [14] , and many others. Later on investigated by some initial work on triple sequence spaces is found in Sahiner et al. [15] , Esi et al. [2] [3] [4] [5] [6] , Subramanian et al. [16] [17] [18] [19] [20] [21] [22] [23] [24] [25] and others [31] [32] [33] .
Let (x mnk ) be a triple sequence of real or complex numbers. Then the series i,j,q=0 x ijq δ ijq for all m, n, k ∈ N, where δ mnk is a three dimensional matrix with 1 in the (m, n, k) th position and zero otherwise.
Let M and Φ are mutually complementary Orlicz functions. Then, we have:
(ii) For all u ≥ 0,
(iii) For all u ≥ 0, and 0 < λ < 1,
Lindenstrauss and Tzafriri [27] used the idea of Orlicz function to construct Orlicz sequence
The space M with the norm
becomes a Banach space which is called an Orlicz sequence space. For
the spaces M coincide with the classical sequence space p .
A sequence f = (f mnk ) of Orlicz function is called a Musielak-Orllicz function. A sequence g = (g mnk ) defined by
is called the complementary function of a Musielak-Orlicz function f . For a given Musielak
Orlicz function f, the Musielak-Orlicz sequence space t f is defined as follows
where M f is a convex modular defined by
We consider t f equipped with the Luxemburg metric
If X is a sequence space, we give the following definitions:
(i)X = the continuous dual of X;
(ii)X α = a = (a mnk ) :
The notion of difference sequence spaces (for single sequences) was introduced by Kizmaz [28] as follows
Later on the notion was further investigated by many others. We now introduce the following difference double sequence spaces defined by
be denote the spaces of all, triple gai difference sequence space and triple analytic difference sequence space respectively and is defined as
Definition and Preliminaries
A triple sequence x = (x mnk ) has limit 0 (denoted by P − limx = 0)
We shall write more briefly as
to be continuous with metric if it satisfies the following conditions:
(1) * is associative and commutative, (b) * continuous, (c) a
to be continuous with co-metric if it satisfies the following conditions:
(1) δ is associative and commutative, (
2.3. Note. The five tuple (X, µ, η, * , δ) is said to be an intuitionistic fuzzy metric space(for short, IFMS) if X is a vector space, * is a continuous metric , δ is a continuous co-metric and µ, η are fuzzy sets on
Definition.
A Orlicz function was introduced by Nakano [29] . We recall that a Orlicz
here that f is continuous on [0, ∞) . Let n ∈ N and X be a real vector space of dimension m,
the following four conditions:
of n metric spaces is the p norm of the n-vector of the norms of the n subspaces.
A trivial example of p product metric of n metric space is the p norm space is X = R equipped with the following Euclidean metric in the product space is the p norm:
If every Cauchy sequence in X converges to some L ∈ X, then X is said to be complete with respect to the p− metric. Any complete p− metric space is said to be p− Banach metric space.
2.5. Definition. A family I ⊂ 2 Y ×Y ×Y of subsets of a non empty set Y is said to be an
while an admissible ideal I of Y further satisfies {x} ∈ I for each x ∈ Y. Given I ⊂ 2 N×N×N be a non trivial ideal in N×N×N and (X, µ, η, * , δ) be an IFMS. A sequence (x mn ) m,n,k∈N×N×N in X is said to be I− convergent to 0 ∈ X with respect to the intuitionistic fuzzy metric (µ, η) if for each > 0 and t > 0 the set
2.6. Definition. A non-empty family of sets F ⊂ 2 X×X×X is a filter on X if and only if
(1) φ ∈ F (2) for each A, B ∈ F, we have imply A B ∈ F (3) each A ∈ F and each A ⊂ B, we have B ∈ F.
2.7.
Definition. An ideal I is called non-trivial ideal if I = φ and X / ∈ I. Clearly I ⊂ 2 X×X×X is a non-trivial ideal if and only if F = F (I) = {X − A : A ∈ I} is a filter on X. 2.9. Definition. A fuzzy number X is said to be (i) convex if X (t) ≥ X (s) ∧ X (r) = min {X (s) , X (r)}, where s < t < r.
(ii) normal if there exists t 0 ∈ R × R × R such that
open in the usual topology of R × R × R.
Let R (J) denote the set of all fuzzy numbers which are upper semicontinuous and have
where
The set R of real numbers can be embedded
The absolute value, |X| of X ∈ R (J) is defined by
It is known that R (J) ,d is a complete metric space.
Definition. A metric on R (J) is said to be translation invariant ifd (X +
2.11. Definition. Let (X, µ, η, * , δ) be an IFMS and a sequence X = (X mnk ) of fuzzy numbers is said to be convergent to a fuzzy number X 0 if for every > 0 and t > 0, there exists a positive integer n 0 such thatd (µ (X mnk , X 0 , t)) ≥ ord (η (X mnk , X 0 , t)) ≤ for all m, n, k ≥ n 0 .
2.12.
Definition. Let (X, µ, η, * , δ) be an IFMS and a sequence X = (X mnk ) of fuzzy numbers is said to be (i) I-convergent to a fuzzy number X 0 if for each > 0 and t > 0 such that
The fuzzy number X 0 is called I-limit of the sequence (X mnk ) of fuzzy numbers and we write
2.13. Definition. Let (X, µ, η, * , δ) be an IFMS and a sequence space E F of fuzzy numbers
π is a permutation of N × N × N.
Let K = {m 1 n 1 k 1 < m 2 n 2 k 2 < ...} ⊆ N and E be a sequence space. A K-step space of E is a sequence space
A canonical preimage of a sequence X mpnpkp ∈ λ E mnk is a sequence {Y mnk } ∈ w 3 defined as
A canonical preimage of a step space λ E mnk is a set of canonical preimages of all elements in λ E mnk , i.e. y is in canonical preimage of λ E mnk if and only if Y is canonical preimage of some x ∈ λ E mnk .
2.14. Definition. Let (X, µ, η, * , δ) be an IFMS and a sequence space E F is said to be monotone if E F contains the canonical pre-images of all its step spaces.
The following well-known inequality will be used throughout the article. Let p = (p mnk ) be any sequence of positive real numbers with 0
First we procure some known results; those will help in establishing the results of this article.
2.15. Lemma. Let (X, µ, η, * , δ) be an IFMS and a sequence space E F is normal implies E 
Some new Intuitionistic sequence spaces of fuzzy numbers
The main aim of this article to introduce the following sequence spaces and examine topological and algebraic properties of the resulting sequence spaces. Let (X, µ, η, * , δ) be an IFMS and p = (p mnk ) be a sequence of positive real numbers for all m, n, k
1/m+n+k ,0, t be a sequence of fuzzy numbers. Using the concept of fuzzy metric, we introduce the following class of sequence:
and the sequence space χ
) p is a linear space. Proof: It is trivial. Therefore omit the proof.
3.2.
Theorem. Let (X, µ, η, * , δ) be an IFMS and the sequence spaces and the class of sequences χ
) p is solid and as such as monotone Proof: Consider two sequences (X mnk ) and (Y mnk ) such that |X mnk | ≤ |Y mnk | , for all m, n, k ∈ N and Y mnk ∈ χ
) p is monotone follows from the Lemma 2.15.
3.3. Theorem. Let (X, µ, η, * , δ) be an IFMS and the class of sequence
0, otherwise and for m, n, k are odd, α mnk (X) =0.
Then α mnk (X) = (γ − 1) (mnk) −3 →0, as m, n, k → ∞, and
Let us define a sequence (Y mnk ) as follows For m, n, k are even
0, otherwise
and for m, n, k are odd, α mnk (Y ) =0.
Then α mnk (Y ) = (γ − 1) (mnk) −3 →0, as m, n, k → ∞, and
3.4. Theorem. Let (X, µ, η, * , δ) be an IFMS and the class of sequence
3.5. Theorem. Let (X, µ, η, * , δ) be an IFMS and the class of sequence 
3.6. Theorem. (i)Let (X, µ, η, * , δ) be an IFMS and if the sequence (r mnk ) satisfies ∆ 2 − condition, then
(ii)Let (X, µ, η, * , δ) be an IFMS and if the sequence (s mnk ) satisfies ∆ 2 − condition, then 
